Revealing the lytic mechanism of the antimicrobial peptide gomesin by observing giant unilamellar vesicles.
Gomesin (Gm) is a potent cationic antimicrobial peptide from a Brazilian spider. Here we use optical and fluorescence microscopy to study the interaction of Gm, its low active linear analogue, [Ser(2,6,11,15)]-Gm (GmL), and a fluorescent labeled analogue, Gm-Rh, with giant unilamellar vesicles (GUVs) composed of mixtures of the neutral lipid palmitoyloleoyl phosphatidylcholine (POPC) with the negatively charged lipid palmitoyloleoyl phosphatidylglycerol (POPG) or cholesterol, so as to mimic bacterial and mammalian cell membranes, respectively. We observed the effect of injecting a peptide solution with a micropipet close to GUVs. As a result of peptide-lipid interaction, GUVs burst suddenly. Stable pores, which result in leaky vesicles, were not observed. Fluorescence microscopy of Gm-Rh injected on GUVs confirmed the high peptide/lipid affinity. These facts lead us to suggest that Gm and GmL disrupt the membrane via the carpet model. In order to quantify the lytic activity of both peptides against different membrane composition, a solution of GUVs was diluted in increasing concentration of peptides and the fraction of burst GUVs was measured as a function of time. The lytic activity of both peptides was enhanced by the presence of POPG and decreased upon addition of cholesterol. GmL exhibited lower lytic activity as compared to Gm, but this difference vanished at high POPG molar fraction.